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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a new 
recombined vacurovirus having a promoter, a 
recombinase gene, and a poly A sequence, enabling to 
easily separate and purify an E2A gene-defected 
recombined adenovirus for generic therapies, and useful 
for animal cell infoctions, etc. 

SOLUTION: This new recombined vacurovirus has a 
promoter, a recombinase gene and a poly A sequence. 
An EwA gene-defected recombined adenovirus for 
genetic therapies is produced by infecting an animal cell 
with the recombined vacurovirus and a recombined 
adenovirus having two recombinase-recognizing 
sequences directed in the same directions and placed on 
both the sides of an adenovirus E2A gene region and 
subsequently cleaving the E2A gene of the recombined 
adenovirus, the employment of the recombined 



vacurovirus enables to easily separate and purify the E2A 
gene-defected recombined adenovirus. The recombined 
vacurovirus is obtained by the transfection of a plasmid 
containing the promoter, the recombinase gene and the 
poly A sequence to a vacurovirus by a lipofectin method, 
etc. 
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(54) iftwe>&m mm^^u^^RTf^omm 



(57) [gg£|] 

tKztfi; Aia^JSrW-rSiBlftx.^^3. * ♦sit* 
^««©Wft0i^ffittt"SP*rpiS:Siv^fc2o©y =i^tr 

vtr-?— t?B«aa5UiH^#-t-s e 2 Aa«£ j ?-s««:iaji& 
tsrt ^i:t^ e 2 Aae^^jatft^r-ry 9 



1 

2 ] y = if t— t? mte^&xmm pi7t 
[»**3] ^p^~^— *5j:t/aKy iMb/ 

^n^^xy^yt- =:!7 h y j3 -T^^p 
■=e— . ^p \fxo^y^f i/>yT?±7* 

— (CAG/n^-) -e*>6!S3R35lXtt2lE*fi^> 

J;tf#y Agajijsr^-i-satft^^^i 3 ^-fA^^ r 

tV ^/^e2 A*e^««©iM«itciffia-r5iPi*ifii 

E 2 Aj»eT-«*4:ffllfti-S r t *:»« it 3 E 2 AS 

[IS** 5 ] 2o(7)y^y tf t— -tf B«BE?!ltf>#A8i5 

{iL<D—-%&* rfy ^/io* e 2 Aite^o^ib^ 

y A#iD->^■^/Kz>«fles:>:^feb*v^ 

«H T? «> -5 i i: i: i- S 4 E«^«»3Er «fe 0 

[»*s e ] y =1 > tr -r— tf ae^ds^c»as pi7 7 
its** 7 ] y 3 ^ ^-r-^mmm^mm p 1 ^ 

T y = Vtrt— if C r e<Z>XfC£#£ 1 o x 

P^DNAga^lJ (IS^JS^: 1) T-fc^fi*JI4-'6V^ 

[»*fi8] /n^^!5i;^!)A!i\ -y->f by 
^qr)^;^xy/>yf-- ;n y h V £ - T V *5- ^7 n 
^e — . £1^/3 ^p tf Vtf)*:^^ *s>#T9-*? 

[0 0 0 1] 
[0 0 0 2] 

* f*#s l r v > s mm k is^mA x^f^^t ^m±m 



(2) ' 3#fl^ 1 0-4 9 7 3 

2 

-Y/uj*^* — J3\ fit^^tb^Jlt^^aJIStr 1 0 0%i£^ 
Jt»o^ttlaT>bae^WAffl*stv^5WJRt>*f9. * 

10 [ooo3] ttV ^-r/u^-<^^— ofijjateae^ife 

^«Lfc»te^-4r*t5. vvfc>*$>£ in vivoffi<bbTW% 

20 [0 0 0 4] b^b, 7fy^/M^^Hil/hP 
-^^Ffl^l-2 31^^^, S<Tfc2^g* 

7fV $'f/i'X'<?&—tt'\z.ffi AtSth 

7fV <>^/Myy A(^)E 2 Ate^It^jJp 

30 £ dS*>J&»o T # (Yang 6 , Nature Genetics, vol. 7, 36 
2-369 (1993) ) 0 

[0 0 0 5] 7f;^/^E2 
AlfeT-S*i L 3 5te^««©fW^*^ ^ K 
Sr*AU#S««dS#ft"*-Sr ^^>®« 
tU^ffi^J; "9^©**^*^^ ut^KSrWAi-sr 
ir^T?#SdS. -!S3*y >^-S:«rffi^J;i9*AL, 
T*5!ft«ll»»*SBffi«rS|CAbfca, ^*^^u^K 

tt, JiiB^«(^*^^ Ki bry ^ vtf 

^B»E^J*WAt*5r < !:{2:J:9, »*«BJart"C*a. 

^sri^r^^J; 5ft7r ^y /i^-x^<^ ct)^^ 
50 [0 0 0 6] yny^t-fi:^ «fSM#D 



3 

NA#&&xJtSfT\ *+*|[*^&ft6**WftDNAE 
yy*B«U i©Ba^JW"CDNA<D«JWf • m<0&&kt& 

Tr/V^t^^ff — h, E 2 A»e^£«<Z>ffifflli£ 
St, JBSLfcy =«>-tr-^ — ifKJ: 9 2 otf>B«6B5!IIH 

^b^ffit&^r^/ 9>r/u^^ E2AaeT-<g*£ 

[0 0 0 7] 

*b5 BW<Z>E 2 Alfi^**a»^.7r>/ IMA-*** 
^SrfMBI-rsillfP^S^ftSo P5#fctc s c l <D&m 

[0 0 0 8] 

COTrV V^sl-XE 1 A:Jo£U«E 1 B^Mtt^S 2 
9 3 Maid y = Vtf^— fef«:fit«&i- Soffit LT/^a 
(AcNPV) ^<^^— ^iiLrv^Si t* 

5rtdSt?#So *fc*itt> /^^pW/^ (AcN 
PV) ttt hJFFft3K«Bfla^tt3!i*fi<«5feU ffi*<£>^ 

{r^HfcCHofmann C. Proc. Natl. Acad. Sci. US 

A, 92, 10099-10103, 1995 ; Boyce M. F. h , Proc. Nat 
1. Acad. Sci. USA, 93, 2348-2352, 1996 ) d*. 
9J#*>f*, 2 9 SWWLt'b+^M^^tl, 

fc2 9 3SMS*^+#*<z>y =iytrt- tfasjgdtsns 

r^SttlUCo «2 9 3»MTU IWE2A 
0x gN 6 0»R©»^|itJ:9«fc8fti: bTEURS 



(3) WBB^pi 0-4 9 7 3 

4 

[0 0 0 9] HP*>, sWgw^ggtt:. (1) ^nz^e- 

y =>-tr^— -^ae^*3j;t/#y AiE5ti***t-s 
«»*.^^^<3^^/^, (2) y^tr-*-— 

-?^AJ3§®P l 7 7^ft*©y a^bf-*— -tfC r eCO 

^ (3) 33 J:t*#y Aa^ 

P!?>f;^xy/Nyt- ~y y y p -r ^ fy/p 

10 — *5«fcuWy AK^&fcS^r/y * K^p^~^- 
(CAG/p^-) T'fcSWE (1) Xtt (2) IE 
gc^ffi^^^r^^ 9>( As*. (4) ^n^~^— , 
y ¥»fi^*3J:t^3!Ky A BE^J£r^rr 

/^aPW/^h 7r; ^/l^E 2 Aite^f-WK 
^r^ftiJt-ffig-r5l^^-f^^fp]V^c2ocoy =iy^t-t? 
B«Ba^J*#^£iiaife£r-7V ^^/^^SribttjBaiiajc* 

Wirf y ^-r 2 y ^ y tf t 
-^BKE?'JMt-#-t-S E 2 A5te^-««*9II»"r S - 

i*w«tt5E 2 Ase^^gii/f; /u* 
20 (Dmm^m, ( 5 ) 2 o(D y = ^ tr ^B«ew^ 

}f ASBfifc©— #25, TtV ?>f/ME2 Aitfc^Ojf&ib 

&ot, wae^toaKy A#ipix^^©«t6*^*b 

ftv^HT**>Sri:«r«f«i:-*-SWK (4) mm<oW& 

( 6 ) y n > tr^— tf Pi7 7 

(4) (5) ia«o«5fi*risfe, (7) y^ytrt 
— ^B»BE?«^*:IBMP l 7r-^*©y =zs\f-r— 
ifC r e©lf<l:*5 1 o x P<DDNABE?'J (BE^J# 
30 #: 1) T?S>Sffif8E (4) - (6) ^i**ba>E*<E>«ift 
(8) ^P^^-^^^yA^ t^fh^ 
^p^/wiyAyt- ^17 b y /s -7?^>rfxi 

^.tt^^y ABa?Bd»fe* s^-Y^y y K/p^- — & 

— (CAG/p^^-) T?fc5S(rlB (4) — (7) ^ 
[0 0 10] 

^tfc6^aP!>>r/i/^lt ^^cOZl^^DNA^r 

40 te^ ^ ufcox^D-/^;^^ m 

mgrftfcmv^/i/* (npv) -e&£o ^ft^. ^ 
g3 i kDa^^y^Ky xvmi&zti, St 

50 a tt t ^ >r »^ < < ^ L,mm 
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[001 n &mmx*m\'^bfa2><'<**-* $4 s^xte, 

n# (Autographa californica) N P V ( A c N P V) 
J$>%^ ^<D^>\f ^ey (Bombyx mori ) NPV 

(BmNPV) <D2^><D^4 /U*i£^<? # — t Lt±l^ 

7 yjU^f^jV? (Spodoptera frugiperda 
) MB (S f IMS) , BmN4»JE^^A^ ISA 
"I^T*fc^ & SfJWJS^ BmN4JBeia*^J2:Jt^<it«[ 

AcNPV^©^^^jfSU\ AcNPVl 
©bj^^r^^-ilt, #?Bf felt PA 

c YM 1 (Matsuura, Yfe s J. Gen. Virol. , 68, 1233-1250, 
1987) (0 6) SrWBLfco ffi£>#K <o*<9 9 — I*, N 
ERCr>^/MTO UK) 
y-feWdb (Dr. R. D. Possee ) X "9 A^" s I#t~C&£ 0 

4iW/^*feHLa c Zite^£»;W&A/«*>f A' 

* (B7) (D^-rtnt'bmfrt&^K flft^anj 

>r/^<o«sa^»«s^j: 9 s Lac ztfi^ta^ii 
[0012] *:5lP^^c:fflv^fettsr7 ;f y ^>r/^ii, Bb 

<4 ;V*<0# / J*\*.^ ^3 6kbp(7)2*ft»ttDNAX* 
£>oT, DNAiWW^J:^ 10 0b p^fe^Sij? 
#fiRffiifcfiffi3W&!9. ^^DNA«^5' 

^ Lti/^ t ^ 0 «FSft«5SS: LT^-5 0 
[0 0 13] ^^KfcJB^feixSTTV !^>f;^©yy 
-Mi, E 1 jte^flB^WtcE 1 ASg^^^Lt 

WfcJSttKiBB#i-5 E 1 Afce^««*4c*S** r £ 

0J;tfcfl. 3-9. 3%©»f J H'«:l»*i-4xtf. 

<5XtV ^-f/u^tt, t hJ&JfiW*#*MS«c2 9 3*IMS 
©J:34E1A N ElBa^^»iMttV^§ 

</\> E 3 ite^««<0 7 9 . 6 — 8 4. 8%£r^ 

*£^fcfc<Z>j&s#*LV\ 7fV ^^(Dmmwtt 

[0 0 14] £r5T\ HBB Kit ^»»fciS^L#:i§ 

£\ e 1 AHairi^«©*#g«:=fir-t-5«e^jtti/fa^^# 



(4) 4#H¥ 1 0-4 9 7 3 
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ftffiffl ^ E 1 A. ElB^SS7fV^-Y;M 

\Z.£tl1t (Nature Genetics, vol.7, 362-369, 1993) 0 

^tus, i$«tt^E2 Aae^aERttsr^jfla ttt 

10 E2Al^«fg 

E2A3te^F<0»ffi5Sm*^^at«>-5*® 
^ LTf*E 2 A»eT-ffi«££:£:£^£ r <t fetb 

[0 0 15] *^ift E2 A5tte^©MiB^y a^tr 

20 ©T?S>6 0 »e>JxSE2A3tfi^*S!!>>r/^J*E2 

[0016] y =1 >\f-T— if <P»»E^J<Z>ffiAffiHfcfc, 
E 2 AJte^««©*« (Bl#I) t4b*>E3«« 
rt^tttt*^feftife*tTV^fi*dSS>5^, E2Aste 
^««<^fc«i£ov^fii, E 2 Aite^ftJh^ K^i: 
L sate^OjftJh^ K^Bt*ot, 

e 2 A*fi^«^L 3»e^««<^-^cjfcs>svM* 
30 *Ky A#*p->^^-/p««ds— a^jfets^ii-ftst, 

[0017] ;£38Kl£/BV^*b5^^— ^ — £ LT 

4 oite^^n^-^-, 7fy 

UTWM^PS - 1 6 8 0 8 7■^^Ri^:H^:Si^TV^5 0 
■^rOliM^P^^fait^nrv^^pCAGGS (4$ffl 
¥3-1 6 80 8 7, 1 3l2 0ff-2 0ll4tT^J: 
U?2 2HltT-2 5H6fT) d^WRBSSa 1 I, H 
50 i n dill ^ ttj-Tr K) fro ^t/f-X^^ 
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[o o i 8] ^mw^m^^bti&y = tfia, 4* 

v^py^-KtS^ (D^ytft-fCre) ^Sfc 
£ c ^i^fyt77-^Pl^l oxP (Abre 
mskib, J. Biol. Chem. 1984, 1509-1514 ; S3 J; X$ Hoe 
ssib, P.N.A.S. , 1984, 81, 1026-1029) W^^^^t 
"t"5o &P^. UxPEJlWya^t^Cre^B 

«Bfl?«i:#£o liioyayift-tfiLrBft© 

2/i/7^? KS^FLPagW^-KtSy ^ V 
bT:J— if^Cf (James R. Broarch^, Cell, 2 

9. 227-234) 0 ££>M, y # n ir ^ • /L— f 

teR&fi^-fc^— K£ix<5 (Matsuzaki £>, Molecular 
and Cellular Biology, 8_, 955-962 (1988)) 0 ^fab 

<d*pt^ /^fy^r-^pi^y^yift-w 
[0019] y =i^tr^— fefae^-tt, 

1 (DDNACoy =x^tr^— tffce^&s— K-fSffl^S: 

*Ky * 9— -t? • v • yr^^3> (pcr) 
c?y =i^tr^ — ^m^<om^hmm^p cRm^m^^ 

[0020] ±iBtD y ^^^-r-^oommMm (mmt 
4b P tfc^ <£r, iesE^wsftifetbrv^oT? (Ab 

remskik, J. Biol. Chem. 1984, 1509-1514 ; ifoJcTJ* H 
oess*b, P.N.A.S. , 1984, 81, 1026-1029) , 3t?£tc:<fc 

[0021] *mw\z.m\<^bfrz>#y A$mt itn 
to o 2 2] *5swt^*5v^Ttt. y tfae-?- 

tf, S V 4 0 ^WlTv'^t^^JfflT^ ^ 0 rtus, 

m»ff->9 f 't/l^mt^tli:mM'r^ (Daniel 
Kalderon *b. Cell. 39, 499-509 (1984)) j&>£>-C$> 



(5) 4#Hfl¥ 1 0-4 9 7 3 
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[0 0 2 3] LT^ N 

flrae^BE^J (Wx.^rry^yfr?t^\ 
v, ^yi/ayyMl^y) , ttfiyftfcH^HB, 

^SBfiWgiaWS^ (WAtfrPHLA (HLA-B 
7) ) , $ 4 fr*%m&* = —Y'tZ>%9 ^KiE 
#V«lfH«HB^- (W*.fcf, p5 3, RB, WT- 
1 , NM2 3, NF - 1) , ^fV'jte^jF^&SRa 

[0 0 2 4] *»fflM7f/^/^^^-^ 

a^sa-ts^^—*— . ^sifi^i^yAia 

#U*Jb«W>& £ (OUHMBSIpJ LTV^Tt>i£WliK(£BEf&] LT 

60 E 1 iS^^^^fflt&^TxV ^rfflV^^^-a- 
SO (dfi, El A, E 1 Blfi^S:»«»i;:«SLr^S» 

»jBB/ads»*u<. #Jpu£ 2 9 3 ftjiaas^tf ^>tt^ 0 

[0 0 2 5] m^-, fc&m&m&Z-Ty*; V'C/l'X<D9t 

(i) e 2A«e^««<DW(aij{c:fcsH*iei* 
r&]v>^z:o(Z)y =i>-bf^— -fefBRE^j. ^p-e-^-, 

oxP£, y'tJ^e— 9— te^xftfi) Aia^ij^ Lt 

40 }«|EOCAG7 P n^-^^^, StfiT- 1 b T L 

^y ABBWfcftfflt-Slfr&tSIKtt^Bltll^^ifeSrfiJffl 

[0 0 2 6] (a) (pAdexlCAwt(Dii) 
® CAG7 P P^-^tf7 P 7^^ FpCMwCH 

3 1 comm 

CAG/d^-^-^^^^ FpCAGGS (Ni 
wa£>. Gene, 108 , 193-200(1990) ) £E c o R I T*§J 
50 Wbfcf^, Klenow^iia^MU Swal 
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J> >iJ-k<D\) if— t?R/S£rtf5o Hki^ 

^UtSal I T^^rb/cft. K 1 e n owSICJ; 

9¥»ffcU cia iuy^-^oy^R^fT 

^ N K 1 e n o wS^lCj; 9^VfffcU XhoH^ 
^7^5KpCMwCH3lS:Rftt5o ^OftJBgI£i?t 

[0027]© pAdexlc <K>mWk 10 

e i jte^fia^Ei^ffebfcT^y 

ffiiCDl 7%*-g"tf^7^^ K (pUAFO- 17D) , 
5§yr^V ^/MDNACB a mH I V — 
$€itfH i n dill MfLLt#?)il577^^yh 

(2. 8kb, Tfj ^oofe{aij**<o8% 

fcSfcS) £r P UC 1 9(-ffALTf^6/7^-; K 
(pUAFO-8) . ^^^Tf/^/^DNAM 

1 n dill }Sft;LT»e>ix5 3. 4kb77^>'b 

£) £rpUC 1 9 OH i n dill g|H£— #AbT#fe;Jx 20 
%>-?7*% K ( P UAF8-1 7) ^r^SU ov^T* 
p UAF 0 ~ 8 ^*0 4 5 4 b p COB a mH I - C 1 a 
l7"7Jf*^Yb. pUAF8~ 1 7&M<£>2. 9kb 
©HindHI -Cla I 77^VF*oftf % pU 
C 1 9 O B a mH I /H i n d III g|5f&— #A LTpU 
AFO- 1 7D£r#£ 0 
[00 2 8] Sfc^ SiTfy^-Y^DNA^Bs 
tll07£EcoRI X*m<t L21. 6kb^77^ 
;*^b«r»S 0 TTy^/^^/A^pX 

2 WOE c o R I - S a 1 I 7 y # * Is Y ( 6 . 5 k 30 
b) £rf|fK^>5 0 — *\ charomid9-l 1 (I. Saito & 

G. Stark, Proc. Natl. Acad. Sci. U.S.A., vol. 83, 
P8664-8668, 1986) £Asp718£Ba mH I "OtHfb 
U K 1 e n owBJI^SftS^ t^^^^a 
yf^o OV^-^OE c o R I SMfc^B a mH I ]) >it 
— £J?A U v'fnUtchdRBR7-ll £rp®i 

[00 2 9] ±E^pUAF0 - 1 7 DOB a mH I - 
Bstll 0777^Vf (2. 9kb) hT7* / ? 

./sOB stll07-EcoRI yy#* 1/ 40 

b (21. 6kb) <b p X 2 WO EcoRI— Swa I 
yytftlsY (6. 5kb) £:E c o R I t E c 1 3 6 

I -eiBflSbfcc hdRBR7-lU 7^^ayf 
& 0 t^i. in vitro^s^ — i^V^b. DH5 a^g 

O^fttU pAdexlct^l« 8 
[0 0 3 0] (3) ^t'7F^^^ KpAdexl c wO 

CI a I -e§)Brbfc«^^y— ^Jt*^J: 9E]iKLfcp 

A d e x 1 c t . 5 ' y l/mt^ffi. LfcTE^fiK 50 



4#HB^1 0-4 9 7 3 
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(ifi^J##:2) (Swa I. CI a 
I, Sail, Nrul ffiffi&'&iri fcjB'&U AT 

T4DNAJJ if— H$:'£tr&j&Wi t P'T*— 9M&&£it 
£ 0 y if— SwaI"T?*HW£ 0 
r o#J Bf y v# — j&s**fli*A S WWwa 
Iifr^^HiU y ^lfl^#AStbfc«3S 

column (Pharmacia ?±®}) y 
ft^/Mtff^Srlfe^b^a. T4DNAy#-f 

#^£rfT5o oi^TM' ^ • tr h * • v^^fif 
V\ ^^n^-^^ilU^^^ KDNA^iSSrB 
a mH I ^oit/N r u I ^MftC J; «it^ 0 Itt 
<irt5A-(^](iffiA^^c^4 8 3 b #;&ft«f A 

^nts^, 4 6 4 b P *M4i:s„ ^comm\-£ 

^iW^t^^t^h^^U'pAdexlcw ([il 
l) SrStW-fSo 

•s^y 

( 1 ) 5* -CGATTTAAATCGATTGTCGACTCGCGA-3 , 
3' -TAAATTTAGCTAACAGCTGAGCGCTGC-5* 

[0031]® ^-fe^/f^^^ KpAdexlpCA 
wO*^ 

<D"C«^b^^^^ ^ Kp CMwCH 3 1 i n dll 
I &£ZJtC 1 a I -CRIII#JHft;U K 1 e n o w**i£ «fc 

t<D7^f-i/m l/&fto 0 Vif— 

p s p i 4 o 6 i -crafWSo ^o§j©f^y >^7- 

d5«»«J#ASttfct>©^5> P s p 1 4 0 6 I mfifrty 

SrT^fp— ^y/^««*ift^«U 2. 3kbODNA 

NA»f#*l«IlKt*5<> ft*-. pAd e x 1 cw£rC 1 a 
I T^iLfif, ^Cfe/h»f>i-SrS pun c o 1 urn 
n (Pha rma c i a®) *9 Hitfcf^DNA 

®rK-£tfc£0 2. 3 k b©DNA»r/i'^T4DNAyi/ 

Cla I«:SS*DU ir/P^T^-y >^fcJ;9£C 

[0 0 3 2] Mi-. &=* v -—frbmWLl-ti^ x 5> KD 
NAOffiigSrB a mH I *5J:U?Xh o I HWfJHfktc: J: t> 

mm-t&o iwtt^f^^A^tit^4 8 3 b p 

t4. 8kb, a?*fiIt;UfASnfe»^, 2. 
2. 5kb«mi:^ ^Off£l£{c:J:9 g^j^i-^, 
^■fey h^J^^ KpAdexl pCAwS:I0l§t5 e 
[0 0 3 3] © ^"fey b^ 1 ^^ Fp Ad ex 1 CAw 
t (&gj&X^ Vol. 1 3. No. 8, P 7 5 9) Offi^ 
S w a I X*tym b/ctt^- ^ / -/^^(- J: >9 @IR Lfc p 
AdexlpCAw^r, 5'5tciBy ^BtftSrJfibfcTIBO 
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(2) (EM#-^:3) (ClaK Xb 
a I , SpeK P a c I N S w a I N Clal gtf{£ £ 
SrS-frU ATP, T 4 D N A y — If ^'a trix 

PacI (2 0 u n i t) £rgs2jPU R/S£i2:£o 
SJBftty dS«»fi#AS*tfct>^^b Pad! 

* * K£f#5fc£>t-fr5o #cM, R6»S P un c 
olumn (Pharmacia fit) fclj&»(:J\ y V# — 

Lfc^^ ^ KDNA<E>f»3£S:Xb a I *5i:t/Xh o I 
^5 5 2 bp, f^l:#A^^cS^ 5 6 8 bpC0 
tyh^U'pAdexlCAwt (0 2) ^rgtt#*t* 

^y v^-opig 

( 2 ) 5* -ATCGATTCTAGACTAGTTTAATTAATTTAAATCGAT-3 , 
3' -TAGCTAAGATCTGATCAAATTAATTAAATTTAGCTA-S* 

[0 0 3 41 (b) (1 oxPffiA^^^ TO«i^<7) 
1) 

pAdex2L3 LC Aw t <PffiR 

0 p A 6 0 X 9 9X©fffi 

p Ad e x 1 CAw t £B amH I -C§j»rLrt:«, HR&L 
lia»)BamHIi*iSSt5o ^T4DNAy^f 

TMiDH5a (GIB CO BRLfS) 
U Wfett^Kteftflc^fe^^^ KDNASrW! 
U Btttt5/7^^ KpA6 0X9 9XS:#5o 
[0035J® pA60X9 9 <DfEt& (Tr/ 5^/1" 
^W(OX b a I aSffiOlft*) 

pA60X99X£:Xba I &L3g U R/£^¥&£T;#u 
— ^yVuS^&HjU 2 ^rgfCOX b a I ffl5ffi<Z> 5^1^ 
^T«tlt2 3. 8 k b&DNAMK&'S&y 
/i'*r#J!!)fflU «SC*ili^i:?)y/^feDNABfJT"S:lHl 
©i-^o r^Bf>T€rKl enow»* (^S3g 

fit) ^W3fc*S*sp»tf:U T4DNAy^f-ifT-^ 

U &tbtl1tmWfe&t***Z>7' ! 7X^ KDN 
A«rWI|!Si-5 0 ^tif)^^^^ KDNASrBs rGI 
*5j:^Xba ItMiftU 6. 2kbOifrtftt> 
^7^U*pA6 0X9 9 (03) «:#5 0 
[0036]® pA2L60X99 <£>fftR (B s r G 

1 CO 1 o x POffiA) 

pULL2r£Xhol "CSIBfbfc«. K 1 e n o wg| 

m &mmm xmM^^mitir^ 0 izv&y * j — 
j,v : ^pam (i:i) ftyasrSaLfcft, — 
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/^ititt-S. *tiS**:JI'C?»Hi^ J: 9 Bt»U T E 6 0 

v i ms#-r<5o 5' *«y v^k p n i y >- 

(SiBafifil) . AT PjoJcT/T 4 D N A y 33 — tf £r 
3tr y If RlSiR (tMi5 0/i 1) *"T?— Bfe»& 
£iir£o A s p 7 1 8 V >#HH) Xmit 

«o KJE5»«*:r^n-^^/i^l««|c«iL, 1 oxP 
^tts>6 4 b pODNAifr^y;^!) ttlU 
J: 9 £> D N A iff* SrEUK*- So 

[0 0 3 7] #:*o N JbiacD p U L L 2 r te^T<£> «fc 9 
10 bT^«i~So P UC119 «rffl»»*E 
c 1 1 3 6IITi$WU 7^*y^77^— ^ftlS: 
JfcbfcSL «M1 u imWXho IfiSffi*:* 

*vr^6 1 o x PE^JSr-g-tfTIB^^DNABf^ (IB 
^J##:4) iri^ligationR^Srm^K^ritDNAW^ 
tfS2o|f A^ftfc:^* ^ KpULL 2 r 4r#S 0 
5* -CGAACGCGTATAACTTCXiTATAGCATACATTATACGAAGTTATCTCG 
AGTCG-3' 

3* -GCTTGCGCA TATTGAAGCATATCGTATGTAATATGCTTCAATA GAGC 
20 TCAGC-5' 

(Tilftffi^BHW i o x PgI5ffiT?S>5 0 ) 
[0 0 3 8] — *\ ^ ^^FpA60X99 (1 0m 
g ) £: B s r G I ( 5 0 u n i t ) &^i*Kl£* 50/i 

U 2 3. 8 k b©DNA»f^-4:'g'tpy/t'S:ffl<9fflU 
«5a*«i^J;<9y/^feDNA»fM-*IeIiRt-S & ^cdd 
NABrtfiflftifctf) 1 o x P£r^tr6 4 b p(DDNA| 
J}\ ATP^J:OT4DNAy #-if y ifR 

30 gbuf f er^Dl 7 O'C'Cl O^fW 

h-T^r <t^J;«9 y BsrG 
I -eMULTir/^^T^-y V^J; ^^DfcaiJROp 
A 6 0 X 9 9&WmiT£ 0 ftV^r^RlSjfiJKl 0 m l 

[0 0 3 9] #AStbfc l o x P<^*-|B]Sr«IB"t*5fc 
#> N A P a I i:M l u I <D|^$Hfc£f?v\ EjgSSJKS: 

tjsx2— xy/umi*L$kmirz>o e«)<t-r^irfpji-#A^ 

tL7t^^, 3 6 6*3j:OJ2 19bp, ^^(-#A^H 
40 3 3 4*3j;^25 1bp©Bf^4C§ 0 * 

fc, N r u I T?JBftUfc»&. BWi-*-S*lPl^»AS 

ti/c^5 7 3 b p, i§?irrpi^A$tu^m^ 5 3 3 

b p^W^c^o ^^(-, DralirKpnir^ 
«FiHfbbfc»^ IKj^t^^l oxP^loffiA 
**tfc4&^3 2 0 b 2oJfA$^fe^, 3 8 4 b 

lft©/7^5KpA2L6 0X9 9 (0 4) Srffit#-f 
50 [004 0]® p A 2 L 3 L 6 0 9 9 (X b a 
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i mtL^<r> 1 o x P <DW A) 

p U L L 2 r %X h o I £r^tpR/S^ lOO/i 1 tpT'ty 
mi^Mk, K 1 e n o wgMft (^ffiigfiD ^W^iS* 5 ? 

^ftr^£o ov^t\ y^y — /v- : ^ * (i : 

l) ^S^SfcLfcm. ^^/"/i-«t§o £t®#>£:}t 
*#«KJ:9Bt»U TEl2i»Dli-S 0 ^i5' 
y ^BMfcs peiyy^/- (Sffi3&») . at p*5<tr^ 

T4DNAJJ t? *-&tpgJSiK4'-T?- ftfS'&S^So 

5 p e I SriD*.?Hfbb^«, KlCiEiRSrr^n 
-^y/H^*»L, 1 o x P£^tf6 4 b pCODNA 

NABrtftEJiKi-So 
[004 1] — ;fer, pA2L60X99£r. Xba IT? 

3. 8 k bODNABr^*-&tpy^4:§It)aL, 
»^<t9^^e>DNAS:lHllR-t"So ^<£>DN Agrtf- <t 
l!ui£<£> 1 o x PSrg-tf 6 4 b p #>D N ABrJi\ ATP*J 
«fc I^T 4 D N A y # — tf ?r^tf ^J^^R^ 3 "C— Bfe^'S' S 

3®L, t;U77^yy^J:!)4i:f;^pA2L 
6 0X9 9^8ft5 o r<^R/£^£ffl^TAJi§®D 

KDNASrSBS-rSo 

[0 0 4 2] SA^^c 1 o x Pco*|6]«:fltB-rSfc 
BgllltMlul <^PB$tBfb4:?Ti\ 

3-6 6*5«tt^5 0 3 b ij?*Sli-l*A**T/ 
3 9 8*5j:tM 7 1 b p<Z>Bf>}-iS^C5 0 * 
Tc, ApaUMUItWiftlfci^ g^iri" 
S^^AStt^^6 6 0 b p. Mlffal^AZtl 

6 2 8 bp0|f^S4i:5a EcoNItMl 

u i T?Mft:bfc#^ ew^i-s*-fpi{-^A^tbfe»^ 

3 1 1 b p. iS?^|^^i#A*iXfc»^ 3 4 3 b p©»f 
frMCSo * bJ^, Hp a I £ S a c I TflPJ^ft; L, 
@»ir-rs*|Bl^ 1 o x P^lo»AS*ufc» 
^3 9 7 bp, 20#A£ftfc»S\ 46 1bpCOBf^ 

B65tt5*lSltl oxPdSlojfA*ixfcBft«) 
/7^^FpA2L3L6 0 9 9 (0 5) &Btf#i-5 0 

[0043]© pAdex2L3 LCAw t ©fftH 
p Ad e x 1 CAw t Sr. C s p 4 5 I 0fC#>f*B5!) T? 
#JSrU #:^T% TOOTtBamHI, ^CEc 
o R I T?filBfbfc«. T#n— *^««»ttfcJ:£ i ^ 
^s^&fi^o 2 l k b<Z)DNA8f^S:$tp^S:9 9 
fflU ««*tt^<fc9y/u^&DNA»f>r«:lBliR-t-5o 
**5, C s p 4 5 1 *3j:UtE c o R I (^J:6»ii2 1 
k b©B a mH I DNAWJf-*iaiDrt*5l8L ffi<OBrJtj6 s 
jftA-t*5CDS:B6CfcfeT?S)5o 

[0 0 4 4] pA2L3L6 0 9 9^BamHIT*9Sr 
7^S—;U:?V2V7fr/l'J± (1:1) &±m%1fc 
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U *Ji&TETNpf»ft;L/tS ephadexG25i^ 
•fcOy^aiS-rSo EliRL«:DNAWr>T-tS!r3*©2 1 k 
b<£>DNA®r>T\ ATP^oj:t;T4DNAy^-f^ 

[0 0 4 5] Hn^, 7^^*>f^' trho«^s'^-v ? 

V^^fW^^XL (Stratagen 

efi) «rfflv\ S9ii-8 0t;^SISt6o *1S'^y9 
XL ft; 4 2 k b J^T0^7> KtfV^'Jr— S^ft^ME^ 
10 OTH' yf - b ^AoT A^ < ^ofe^^ ^ KSrfcSS 
«»JR-TSri:^T?#So **9lT?te, 10»^n^ 

(^-f/^yy^^jEb<5S»Sixfe^ci-^) £r 

f*. *Ss («S j»E¥ : 7 : 183-187, 1989) 

[0 0 4 6] ^y-jr— v^^^Sttfc^^^ KSrifcBMSD 
H5c (GibcoBRLfi) {JUSIfeS^So B[J^>, A 

P + (rvt°iyy v^*p) *^y°i/— h^A P + lb 
20 (pool) n#i©iu-e«iiu p 

o o 1 (Dm i n i p r e pDNA^iW • Ii@!U fHIS 

#*d r a IfflBf^cJ:9>r^1^-•^^ttv^ofe>b<z>©»l 

^SrsB^So 3n^Hi*ri:*xri:»9 Ap + LB 
T?— lft*SP*U m i n i p r e pDNA&lIt§ 0 #C 
--^^L/c^ ^ KDNAOiMD 
raIfflffiW91IBt5 B &&0t1r&lffalz.mA£tv 
fc»&8 9 1 b p, jS?*"JfiJ^#AS*tfc»^l . 4kb 

KpAdex2L3 LCAw t £gt#t-£o 
30 [0 0 4 7] (c) (loxPfA^^^K^li^ 
2) 

pAd e x2LA3LCAw t(Df^8 
(D pUCA6 0 6 5©ff» 

pA6 0X9 9£rBamH I fcJjzT^P s t I {C£VWm 
U KlSjBJRSrT^ci— ^^«SC*»L-, B s rG I 
ffl5ffi4r&tpl. 7kbMNASrm^W!)tli 
U m^*tbi-J: , 9^/^^DNA»f>T'^[HlitK-rSo 13 
«©8M^JC1 <t 9pUC19£rBa mH I & J;t/P s t I 
icJ:*9^]BrL, 2. 7 k bt^»tf&0J|3rt-5o #ct-P^®r 
40 MU^-^SJESbuf f e rtKlM, ^l-AT 
P, T4DNA!I^SrM, — m*£&& J £Z> 0 
T»r©R«ja««rfflV^*lli»DH5 a«r»R|E«U 
»&ixfc«?KIE»ffd»e>^9^5 KDNASrWJBU B 
KpUCA606 5Sr»5o 
[0048]® p2LA6065 <£>{^K 
pUCA6 0 6 5^BamHI^J:t»f 1 III T?ftJ»f 
U 7 8 0 b P (7)ifr?:im my°y^^ K^r 

B amH I fcJzt^B s r G I T?§J»fU 3. 6 k b 0D$f 
frlrifit^o rtt^f^Br^^r 1 o x PEWSr^tpTE 
50 oyy^-DNA (lE^JS-^ : 5) ^r^by^-ifR 
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iEb u f f e r^^DX., ^<bi^ATP s T4DNA1) 

fr^fe^^^ KDNA*W!U y^-DNA^l 
oJfA^tLfc, @Wi:t5^7^^Kp2LA6 0 6 5 

5' -CATGTAATTT AAATCTCGAG ATAACTTGGT ATAATGTATG CTA 
TACGAAG TTATACGCGT 

3' -ATTAAA TTTAGAGCTC TATTGAAGCA TATTACATAC GATATGC 
TTC AATATGCGCA 

ATTTAAATGT AAAAATAATG TACTAGAGAC ACTTTCAATA AAGGCA 
AATG CTTTTATTT-3* 

TAAATTTACA TTTTTATTAC ATGATCTCTG TGAAAGTTAT TTCCGT 
TTAC GAAAATAAAC ATG-5' 
[0049]® pA2 LA 3 L 6 0 9 9 ©fER 
p2LA6 06 5^BamHI^WSf i I (&<5V^ 

«Bg 1 I) ^J;f?9IBfU 1- 5 k b^Ktf^WK-T 

£ 0 pA2L3L6 0 9 9S:BamHItiWS 

f i It^^SrU ^2 2kb«^|« c Jfe 
^PSHf^Sry^— "fefR/Sb u f f e r^l-AD^ ££>i- 
ATP. T 4 D N A y — t^^rAPx.. — ftJS^S^rSo 

U #6;h,fc»mR»fM»fc:^:** KDNASrMH 
U @Wit5^7^U*pA2LA3L6 0 9 9ir# 

<5 0 

[0050]® pAdex2LA3 LCAw t ©tfsjg 
pAdex2L3 LCAw t fPfi<DR<^©i: 
{-£<9. p A2 LA3 L 6 0 9 9 t p Ad e x 1 CAw 
t^fcpAd e x 2 LA 3 LCAw t Srf^Ki--5o 

[0 0 5 1] (d) (1 oxP^A^^^ K^ii^^) 
3) 

pAd ex2LD3LCAw t <Di¥$k 
(D pHSGA6065 

pA60X99&Ba mH I £5j:t/P s t I MJ; 9 9J»f 
L N RlSa^SrT^fa— ^y/HtfiC»»U B s r G I 
SBteSrg-tfl. 7 k b^DNAWJtSr'g'tP^Sr-BUJtH 
U «^»»{^J:9y/^&DNA»f>i-SrlHliR-r5o p 
HSG 2 9 9 (SJB3S) *B amH I &£X*P s t I M 
<fc 9SJ»rU R«^*f^t2:J:9 2. 7kbco»f^^tHltR 
tSo »C^WBfit*:y #~tfRj£b u f f e rfl^D 
X x £<bi:iATP N T 4 D N A y — ff &T#DX_ N 
-^Siir^o ^V^T*rcOK^^l^K^fflV^-C^:JiiaSDH5 a 
^?l?f»L, Wbixfc^KetftflE^fc^^^^ KDN 
ASrWHU lttitS^7^?KpHSGA6 0 6 5 

[0052]® p2LD6 06 5 <Z?ff K 
pHSGA6 0 6 5^Bs r G I *5<fct>*D r a I X'tyWr 

i4. 4 k b<Dm)i^mm^, ^tioxPEJn*^ 

tfTffioy >#-DNA (ifi^J#-^: 6) Srjg^U y 

^«buf f er^CM, ^bl-ATP, T4 
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DNAy#— ifSrJn*.* -f^^So ^CV^T^CD^ 

®ice»*^e>^^^ kdnastwku y>^/-D 

NAiJiojf ASftfeSWit5^7^^ Kp 2 LD 6 
0 6 5 £r#6 0 

5' -GTACACTCTC GGGTGATTAT TTACCCCCAC CCTTGCOGTC TGC 
GCCGATT TAAATCTCGA 

3* -TGAGAG CCCACTAATA AATGGGGGTG GGAACGGCAG ACGCGGC 
TAA ATTTAGAGCT 
10 GATAACTTCG TATAATGTAT GCTATACGAA GTTATACGCG TATTTA 
AATC CGTTT-3* 

CTATTGAAGC ATATTACATA CGATATGCTT CAATATGCGC ATAAAT 
TTAG GCAAA-5* 
[0053]® pA2LD3L6099 <Z>ft4S 
p2LD60653:Ba mH I $$£Z$S f i I (£>6V^ 

ttBgi i) icj;9§iiifti. 5 k bcomttzmm-t 

Z> 0 pA2L3L6 0 9 9^BamHI*JiO ! S 

f i i tj:9 9ii(ru kj22 k b(DmK*mmtz> 0 & 

(cir^»f>T-^y #~t£SJ5b u f f e r^\z.m^ 
20 ATP, T4DNAy #~ tfSrjfflx.. — IftiB'&SiirSo 

L N 0»it5^7^^ Kp A2 LD3 L6 0 9 9«:# 

So 

[0054]® pAd e x2 LD3LCAw t <^>fPR 
P Adex2L3 LCAw t f^J8<©BR<Z>© t Pfil^SMI 3 
id J: «9 , p A2 LD3 L6 0 9 9 t p Ad e x 1 CAw 
t^bpAd e x 2 LD3 LCAw t trftSkt&o 
[0 0 5 5] (e) 7fy W^DNA-*«I6» 
30 ^ (Ad5 dlX DNA-TPC*5J;t*Ad e x 
ICANLacZ DNA-TPC) <DMM 
7f/!?><^DNAtLm Ad 5 d 1 X (I. S 
aitoetal., J. Virology, vol. 54, 711-719 (1985))* 
ten Ad e x 1 CANL a c ZSrJB^So Ad 5 d 1 
X^rHeLa^fflJfS (Roux 10*^) fcl. Ad ex 
lCANLacZ£r29 amg&frZtl^tU&Pk&lt. i* 
*£fr5o IMfcfrflstt. #i¥8-8 4 5 8 9^i 

(i 4iM8tr-i 5fflistT) t;ifa*£*i/o^ 0 

fcAd 5 d 1 X DNA-TPC*fcliAd e x 1 CA 
40 NLacZ DNA-TPCt R^f^Olox 

P»Afi»i7f y ^;^M©fc«>, m^)Ag 

e IT*2mriMU Sephadex G25^7^ 
t?^/H»iaa. -8 0 < CK:«<3F1-5 o 
[0 0 5 6] (f) loxP»AS^i77y^/v 

#*5. NL a c Zli^JBBL a c Zlfif ©N*fi^S 
V4 OOS^fT^^/WSrf+SDb^fc^-CfcSo 
CD 1 0%FCSttDMEti#tL/c2 9 3 SffiJtSO 6 
cm N 10 cm^t-^lttfflitSo 
50 ®- 1 . (Ad5dlX2L3LSfcliAdex2L3 
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LCANL a c Z<OftM) 

v h ^m^Ayfc 1 o x P A L/i^^ K 
p Ad e x 2L3LCAwt DNAO 8 m g t A g e 
I -e#J©?L*:Ad 5 d 1 X DNA-TPC^/^Ag 
e I -ti2J$fb*:Ad exlCANLacZ DNA-T 

PC©i/ig^U ±/uy^^h (7r^^7 
fi) 6cmi/t-^ltfcl-y^^ 

[00 5 7] @- 2. (Ad 5 d 1 X2 LA3 Li jfcl* 
Adex2LA3 LCANL a c Z<Z>fftR) 

pAd e x 2LA3 LCAwt DNAC0 8 fi g t Ag 
e I T^lrt/cAd 5 d 1 X DNA-TPC^/:(iA 
g e I tMJUUfbfcAd exlCANLacZ DN A — 
TPC(Dl/ig^il^t^ t/I/7x^ h (77/^^7 
fit) ^ixhSrffl^t, 6 cmv't-Ul^y 

[0 0 5 8] ©-3. (Ad5dlX2LD3 L*fctt 
Adex2LD3 LCANL a c Z<DftM) 

^^^-^ y&m&&kttz\ o x p^au^^^; K 

pAdex2LD3LCAwt DNA<£>8 ^gHg 
e I -Ci2JigrL7cAd 5 d 1 X DNA-TPCSfcliA 
g e I -C^OgfLfcAd exlCANLacZ D N A — 
TPC6D 1 n g Srjft'&L, ir/i^^ h (7r/^V7 
fi!) ^ h&JBV^T. 6cm^t^Hti-y^S^ 
v'9Ai*th7^7*^v'3 ^^rfT9o 
[0 0 5 9] © ©- 1 —@- 3 9^ 
«i:iS5*flS!>>r/^JR©fP»tt. #i¥8-84 5 8 9 
#1 5«3 6ff-l 6«3 5fT»=HB«0*«fe^a5. fc 

[0 0 6 0] r :t1l fettS 1 o x Plf AfilSx.7f; 
^;l/7Ad5dlX2L3L, Ad5d 1X2LA3 
L, Ad 5 d 1 X2 LD3Lf I^O^M^ 

y^/i^M^8a*ffi. ffl^tfcos-TPCft ( rm& 
m^mm* ^t« a 7/^y-x4, ite^afAt 

• «Wf ft. *±tt (1994) , 4 3-581) 

S D 

[0 0 6 1] (2) ^n^e— N y^ytrt 

tffcfi-* £ Ity n^tr-^— t?C r e3te^-«r*6ffl 

[0 0 6 2] (D #H^8-8 4 5 8 9^12ll8tT 
-l 4H7?T^|B«co^(^J: CAG/n^- 

=»^^ K«:f^«U MIS**Pme I -??H{fcL#«^ 
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bSr-g-tpBr^SrlsIiRf So ^^pAcYMl^E 
c oRV^Ba mH I TfiSffcLatfy ^ Ky V^a^e — ^ 
Kl enowii^ffl^tfW 

fflfSfiOW^iria^L, T4 DNAy^-fT^J 

U #5>ix^Kte*ft:^ej^ , 9^^ KDNASrWK 

© ffi%fcf*7*% Ktff«tt/^aP W/^DNA^ 
10 ^LT, y atf^^^SsfcJ: 9 S f SdMSfc: h^V* 
7x^v^ 3 yL s 3 0f£OJh?f SriSa^flrJRUT^ — 
^7ytYt5 8 ^9 — ^T^-fe>f irfcJ: 

© «ftU!>>f;^^n'-y«:ft»l^^ry7 p 

^a«f*K^iE»^|»ift^ J; 9 B W<bc r e^ffiffl 

(3) S«l£, E2A5t^^m^^Ty f /^^/l- 

20 (D (1) -@*5<fct/ (2) -®Or>^/^^^^-€tt 
mo i = 1 0*5i:t^l 0 0-C2 9 3 «BJia^«tSfe S 

NA^rlH]iR-rSo 

© 1 o x PT***ttfcffi« (E 2 Aite^£r#fcO ^ 
§J>9ai^tlfc«jt^rW-rSAd e x d 1 2 3 CANLa 
c Z<^±filcSrftO*ife-ettB-r5o HIJRtfcDNAtS 
ma i m{t(om, y^««»»L. 1 o x P-?SE**Lfc 
«*^«J9WSixT^C-5 4. 7kbO/^KtAde 
x2L3LCANLacZ, 4o<i;t5Ad e x d 1 2 3 C 
30 ANLa cZt^l/^*ILTl^il5 4. 4 5 k b <£> 

Ad e x d 1 2 3 CANLa c ZC0i£^£r*#> 

So 

[0063] ^mm<D^m^£v±M<D&o\^xnh 

S 0 

[0 0 6 4] 

^9*5 f\ dna, &mmm, *mm, mmmm 

*^«r8t9»5K»f^f^ #K»rfc #1^180. rMolecu 
lar Cloning, A Laboratory Manual. T. Man i at is h 
ttL Wb2WL (1989) % Cold Spring Harbor Laborat 
50 ory J (d|a«^&(^* DTffo fc 0 DNAS'JPS 
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mm& xnmmmmi^ ^mm. New Engian 

d Biolabs (NEB) ft Stratagen 
ettXttB o e h r i n g e r *±;$> ibBff A U 8Sit#J£ 

[0 0 6 5] MMMl (p Ad e x 1 CAw t^H) 
CD ^ FpCMwCH 

3 i<omm 

CAG/p^-^tf^^^ KpCAGGS (Ni 
wa£>. Gene. 108 , 193-200(1990) ) £: E c o R I ~e#] 
Brbfc^ Klenowf|(lj;!)^U Swal 

y ^#-<toy VRj&%ft^fz 0 mbfht^ 

=7*% K&S a 1 I TM2J$fL*:^ K 1 e n o wiiii 
£9^?1Hfc;U c l a I y oy #~ VRmitfx 

o/io £ e>i-, mbfoti-7=7*% k^ps t i ri2J®fb 

K 1 e n owS»ia!)¥»ftU X h o I U> 

[0066]© pAdexlc <£>«|g 

(i) E litfi^Sttt^LfcTry *?<<A>*>fJ A 
£filj^*$0 1 7%^^7°7^^ F (pUAFO- 1 7 
D) <DMH 

5i7f; W/MDNA^S l^SLTWf3fcffl£ 
U Wi»BamHy — S:Jg-&£ii\ ^O 
tHi ndlll iftU BlftO^^^h (2. 8k 

&Ttf*-*?/vm^$mX+ftM • @JfcU BamHI 
/H i n dill iHfbbfcpUC 1 9 OB a mH I /H i 
n dill «fBffi^}*Abfco ft^/cgfftO^^ KS: 
pUAF 0~ 8 t&^tff-o 

[0 0 6 7] (ii) T*rJ W/^DNA^H i n d II 

3. 4kb^77^^Vb (T 7 s S >( X >f S J*<Ofc 
®mm<DS- 1 7%fclS;fc5) St^/^&IhJIDJU PU 
C 1 9 OH i n dill ffiffi'Mf ALfc (pUAF 8-1 
7<b^) 0 pUAF0-8©IISf (££T?^5t6 
lSf(irr;!)^/^DNAft*) 4 5 4#@OPv 
ullStf££:C 1 a I y y^^fflv^tc 1 a I SMS MS? 
*&Lfc 0 -tLT. :©/7^^ K*B a mHI/C 1 a 
I?HfbU 4 54 bp<DBamHI-ClaI77W 
^b*r^fa---xy/u««flc»)"eiHlJRL^:o pUAF8 
- 1 7(?)ISff 3 328#B<DBgl IIffl5ffi*C 1 a 

^7^^ K^H i n dill /C 1 a iMftU 2. 9 
k bOH indlll -CI a 177^ ^ h^rT^fn — 
^y/UBftflclbTgliRbfco pUAF0-8ito45 

4 b pOB a mH I -C 1 a I 7y¥* V h pUA 
F 8 - 1 7fi*©2. 9kbOHindIII-ClaI 
77^^h^4^ pUC 1 90B a mH I /H i 
ndlll fflffi^lfALfco ^ KSrpUA 



(11) #BB5pi 0-4 9 7 3 
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Lfc7?v ^-f/^yv j>^mm>\ 7% 

[0 0 6 8) (iii)TfV W^yAOB s t 1 1 
07-EcoRI77Wyf (21. 6kb) <£>RMH 
5i7fV W7MDNA?:B stll07£EcoR 

ft©2 1. 6kb(D77^^Vh^[H]J|XUc 0 
[0 0 6 9] (iv) 7fy?^^^;A©EcoRI 
10 -Sa 1 I77^^F (6. 5kb) 

pX2S (I. Saito et. al. , J. of Virology, vol. 5 
4, p711-719, 1985)OSa 1 I gPfitr S w a I JJ — 
£fflV^TSwa I»fi^ftLpX2W*#fc 0 pX2 
W^EcoRI^Swa IT«U T#n — ^^/Uft 

iw<7)6. 5 k bO^7^;> ^ >'^ 
<l:[H]IKl^ 0 

[0070] (v) 5/irnU f (chdRBR7-l 
1) 

charomid9 — 1 1 (I. Saito & G. Stark, Proc. Natl. 
20 Acad. Sci. U.S.A., vol. 83, p8664-8668, 1986) <DK 
p n I , Sma I , B a mH I £KK 7^46, charomid 9 
- 1 1 £A s P 718«tBa mH I T?iH{tU K 1 e n 

«:/B^T«£RtelftU ItoVtn^; K£*MfU char 
omid6 — 1 1 t&^tftlo charomid 6 - llOEcoR 
I B a mH I V isjj — £r|$ AU WbttfcVir * 

^ KSr chdRBR7 — 1 1 ££-3tt;fc: 0 
[0 0 7 1 ] (vi) pAdexlc <DMM 
pUAFO-l 7 DOB amH I-Bstll 0 777 

30 y^ish (2. 9kb) ^rfy^^^y/^^B s 

t 1 1 0 7 -E c o R I V h (21. 6kb) 

i:pX2W©EcoRI-SwaI77^VF (6. 
5kb)£rEcoRI<hEcl36I XWiWL Ucchd 
RBR7-1U 7Y^>3 >bAc 0 ^O^. in vit 
ro^^/^— v^^U *MDH5aN8!feStfc e ^ 
ffci*^f)@^77^yh^t)0^^^»U 
pAdexlc ££<5ttfco 

[0 0 7 2] ® ^"fey ^^;KpAdexl c wO 
MSB 

40 CI a I (2 0 u n i t) XWWx Isfz.^ ? J — /^it* 
iciOEHRLfepAdexlc (1/ig) 5' 
y ^KfbSrJKbfcTE^'&fiKy — ( 1 ) (E^J# 
: 2) 0. 0 1 // g (Swa I N C 1 a K Sal 
I s N r u IfflSffiSr&tri *jB£>U ATP, T4DN 

Ay^f^siss is a* i) *x-m 

*S-&£^fc 0 7 0^10^^^-^^^ 
tdJ:^ y^f— ^***}gS-lirfc«. Swal (2 0un 
i t) SrSS&DU R/tS-tirrtio r^Mliy^^I 
Wt?A^W:t»f)Swa I ^Sr^U 1 ? fflU y> 
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??ofc 0 Ikl^ Rj&m&S pun column (Ph 
a rma c i a fit) {£3&>tf\ V >'$-'&&<D'bm)t«:t& 
ATP. T4DNAy^-if^tf^lSffi 
8^1) tfT?— IMS^S*, -fe/I^T— — 

d^^IU:^^^ KDNACQfgjg^B a mH I 
*5J:t^N r u I |^«F?B^J:9«IBLfco Bift<tt-£^f 
flfcWASixfc*^ 8 3 b p, i&frfiWfASfrfc* 
£\ 4 6 4 bpOimw 0 roj*BfcJ:0 BMi: 
F^^^ KpAdexlcw (01) SrK» 

£*y 

( 1 ) 5' -(XATTTAMTCGATTGTC&ACTC&0GA-3' 
3* -TAAATTTAGCTAACAGCTGAGCGCTGC-5' 
[0073]® ^tyha^U'pAdexlpCA 

(D-^flljSUfc^-*^ Kp CMwCH 3 UHi ndll 
I ^<tt^C 1 a I T^0#^ffcU K 1 e n owSlia 

9¥»flsu 5**s8y yiMlUcPme i y>-#- 

^<-h-rsrt^J:9 y^f— tf*«5feSSHi:fca, Ps 
p 1 4 0 6 I #«S*nU R/SS^irfeo y ^ 

— AStbfefcO^fc P s p 1 4 0 6 I 

«J9HJU y v^;— dSDNABf^WiSi^ti/^lxie 

n Aisif ^u^/^m a u ««Sc»^ <t 9 

bDNAgf>f-^tBltRL/c 0 ^Cid N P Adexlcw£rC 
1 a I t?«)»fbfc«. *Cfc/hBr>i-«:S pun col 
umn (Pharmacia®) \Z X 9 R££ Lfcft<Z>D 
NMfK-l/z g< b«^2. 3kb^DNAi^0. 1 
MS&ATP, T4DNAy^f— fe?*-g-tfSl£JR (ft#& 
Ml8/il) + T*-^£^£^fc 0 7 0ttlOM 

rtLC0 1/4»^C 1 a I SrjfiJlDL (ftf»S*2 0 

SrtiOBrLfco 1 /x 1 St^V • tr b n • ^-jr— *Jisjf\z. 
fflV^c 0 - — ^^^©L/t^^ ^ KDNA 

(Om^B a mH I RU^X h o I HW^ffcfc <fc 9 ttBL 
fco BWtt-5*|pJ^#A*ixfj:»'fr4 8 3 b p £ 4. 
8 k b. ifc^ffrl-ffi AS*Lfc#£\ 2. 7*5i;t*2. 5 
k b?>®rK-£r£C£ 0 ^(Z)»B^J:9 afiSirf S^-fey 
b^^KpAdexlp CAw^WlL^o 
[0 0 7 4] © F^7;KpAdex ICAw 

t gkmsx^ voi. 1 3 . No. 8. p 7 5 9 ) <omm 

Swa I (2 0un i t) tWUtx^y-^f 
fcj; 9EIiRL.fcp Ad e x 1 p CAw (l//g) 5' 

*«y v^fc^jfeLTtTfscD^y v*- (2) oejo 
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: 3) (0. 01/ig) (Clal, XbaI N S 
pel, PacK SwaK C 1 a I gM&Sr'g'tri S: 
fi^U ATP. T4DNAy ^f— if^-g-tfS/S^g (ft 
^il8/il) iirfco 7 0^10^ 

RJH v^r^-<- b-T^ - ir (s: J; 9 y #-i?*!lfc5fc«£H$r 
PacI (2 0 u n i t ) SrSSiDU R/S^^ 

fc c r<z?a»ftty ^-^«»fl»A*tbfct>©^e>p 

acHfit^^U y ^ — i3Slfi^}*AS^fc 
«i£co^^^ K*#5fcJfcJJ:?To;fc 0 Rid. RJS*££rS 
10 pun column (Pharmacia fiO 

tt, y ^ — **©/M8f>|-S:l»*bfc«, ATP, T4 
DNAy^f— fefSr-g-tfR/Stt (ft»tl 8 M 1) 

fe e 7 o^-ci o^y^^-bts^tiat) y 

KDNA^SMX b a I *5«fct*Xh o I PB#iBffc^J: 
PWRLfco BWi:"rs*|n|J2H*A*ixfcifr&5 5 2 b 

p, i»^i6i^ifAS*bfc»^ 5 6 8 b P «mi: 

^ Kp Ad e x 1 CAw t (0 2) £:Stf#L*: 0 

^y v#-<£>«ig 

( 2 ) 5' -ATCGATTCTAGACTAGTTTAATTAATTTAAATCGAT-3* 
3' -TAGCTAAGATCTGATCAAATTAATTAAATTTAGCTA-5' 

[0 0 7 5] 2 ( 1 o x P#A=* * ^ K<Z>«M6) 

(D pA6 0X9 9X^S 

pAdexlCAwt (0. 5/ig) £rBamHI (1 
Sun i t) Sr-g-tfKJS* 2 0 m 1 *"TM»»rUh«, UK 
^31(7 0^, 15M) ta^BamHI^^ 
30 fc 0 &fc*<Z>l/4*«:JB^y #~ tfS/£b u f f e r 
^tATP, T4DNAy^«M, iMt2 0 
m 1 T + — BMS^Siirfco &V^£<Z>EJ£iMftl 0// 1 *: 
«V^*MDH5at»S6»U #6ftfc»WEtl 

#^e>^?^^KDNAt»Ku awt-rs^** 

KpA6 0X9 9X Srftfco 

[0076]© pA60X9 9 Of^jg! (T'rJ&JA' 

PA6 0X9 9X (5/ig) ^Xba I (lOuni 
t) SrgtfRJS* 5 0 /* ltt5»fflSj£§^ EJfcS 
40 ffiSrT^ci— ^y/^«»»8!iU 2 -y^fODX b a I g|5fi 
<^5*>1^0f^*T?§J»f**t^:2 3. 8kb^)DNAi 

A»f>tSrIiliRbfco r CO^fK* 0 . 2/zg^Kle 

n o wff % (SrlitK) 5 u n i t £#*>K/S^ 5 0// 

5f, AT P*3 itJST 4 DN A U t^tfSiSjK 

(S»t2 0/i i) *-e- m&&&itti 0 yk\*^x^<D 

50 fz Q ^fhb<D^=7^^ KDNASrB s r G I j6J:t^X b 



(13) 



WfH^l 0-4 9 7 3 
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a I T^lfiHPHfcU 6. 2 k b<£>igrK*£r4ECS, "T^*? 

kp a 6 ox9 9 m 

3) Sr#fc 0 

[00773 ® PA2L6 0X9 9 (OWU (B s r G 
I <D 1 o x P (OWK) 

pULL2r (3 0 m g) £rX h o 1 (150uni 
t) Sr-a-tfRlS^ 125/il *T?SJI9rLfc«. ^tea 
(7 0^ 15^1) iaUhoI^^f: 0 S 
^TK 1 e n o wffHt (SfiiSR) 1 2 u n i t £r^t> 

n^A-A (1:1) feaSrJtLfc*. =^9J — /u«fciRb 
fco ft*«J«:»'^«t^J:l9 8t#U lOmMby^- 
(pH7. 5) HlmM(OEDTA»LtM 
(TE) 6 0/il«Lt 1/21^: 

5* *«yy»ftKpniy^ (£fi£K) o. 2 

Mg. AT P*5 J; VT 4 DN A !l ^SrttP » ^ 
KiSffi (|g«i5 0/i 1) flfcJjg^S^fco & 

llft^S (7 0U 15»B) l£J;0 y#~tf«rifc« 
£-£r*:1£. Asp718 (lOOunit) Sr'airKJfc 

ja*»U 1 o x PSrttf6 4 b p^DNARfrtttf 
^4:915BU «fit»»^J:f?y/^feDNA»r>i'Sr 
IsIiRbfco 

[0 0 7 8] #*S N ±|EC0 P ULL2 r f*«T£> <fc 5 I- 

b-c»i«Lfc. P ucii9 (SHifiK) zmmmmK 
c 1 1 3 6 iitm2j#tu y a^^^r^— ^tea* 

J6Ufc«, ^CMM 1 u I SUfi*5J:^X h o I mtL^ 
HWiStStNr u IffiffiSr^DS J: St-KW-S 
*lT^£ 1 o x PEMSr'g'tfTIBO'&ritDNABfK* (SB 
^IJ#-^: 4) ir^ligationR/ESrfi^V^^DNABf^ 
^2oSA^^c/7^-; KpULL2 r*#fco 
5' -CGAACGCGTATAACTTCGTATAGCATACATTATACGAAGTTATCTCG 
AGTCG-3* 

3' -GCTTGCGCA TATTGAAGCATATCGTATGTAATATGCTTCAATAG AGC 
TCAGC-5* 

(rmmftomm* 1 o x pawsrefcSo ) 

[0 0 7 9] — *\ 7°^ 7U # pA6 0X9 9 (10// 
g ) £r B s r G I ( 5 0 u n i t ) Sr^tfrRjES* 5 0m 

U 23. 8 k b^DNAWrK-Sr-g-tpy/^SrSIOfflU 
««»iifcJ:9^/^&DNA»ffr*iaiRUfc 0 r<£>D 
NAiitO. 5 /£ g £ftfii£<£> 1 o x PSrgtf 6 4 b pCO 
DNASffr 0 . 0 0 5 // g, ATP^oi:t/T4DNAy 

-flfe*S^£^;fc 0 r^l/2tCif^ BsrGI 
R/Sb u f f e r *iDx.T 1 S n \ t bt^t), 7 0<C 

-ci o^bhi^a^— h^s^t^*?) y 

£cffi£^7h 0 £ ?>i£. 2 0 u n i t COB s r G I £*;*JPx_ 
(ft»*t2 0M 1) 3 7t;T*lWSlE$^^i^ 

j;n^7r--y y^J;9 4Dfe»ttopA6 ox 
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/7^; KDNASrSMBLfco 
[0 0 8 0] f¥A£*Wh 1 o x POiriftSrBlBi-S/t: 
fe, Apa I £M 1 u I 0>PBfiH{fc«:fTV\ R/SS?&&r 

tLtzm^, 3 6 6*5^1^2 1 9 b p. mjffatzffiAZtl 
fc#<£\ 3 3 4*5*1*2 5 1 b p<D»?K-;&S£C5o * 
fc. NruIT«Lf:i^ B (ft^S^ Kff A£ 
10 fhtz^m^ 5 7 3 b p, »f^]^ffA £ 5 3 3 

b p^MCSo S DraltKpnlt^ 
8#flWkL*:»g\ l»it6*fS]^l oxP^loffA 
Stifti^3 2 0 bp, 2offA$«^ 3 8 4 b 

|»©/7^U*pA2L6 0X9 9 (04) 
&. 

[0081]® pA2L3L6099 <DftM (X b a 
I Sflfi— <£> 1 o x PCDjfA) 
20 pULL2r (20m) SrXhoI (lOOuni 
t) 4r#tfE/E3S 100//1 *T?9)Bf bfe^ IR«La 
(7 0<C, 15^) ia!)XhoI^tf: 0 ^ 
1 e n o wffiR (SffiiSfiL) 8 u n i t 2r^£p£c 

pn^A (1:1) *S<a«:Ji&Lj£:«, / — /MfcSR 
Ufc. «taR*Sra^l«tfciJ:»?Si»b, TE30/I 1 

SflPbfco ^tt<^^a^ 5' *#£y v^{t:s p e i y v 

# — (£fijg») 0. 4/tg. ATP*5*0?T4DNA 
y Sr-g-tfEfSJfc (fMt5 0/zl) KM* 

30 7 Otl^l OfMBH' ^^l^— b-t&ZiklzX 

*) y fe?«:J|»5feg*^fco Sfeii, Spel (54u 
n i t) SrillA.iHYkLfe«. S/CaJKSrT^fn— ^y/^ 
«ft»»U 1 o x PSr^-tf 6 4 b ptDDNABrJ*-*^ 

[0 0 8 2] P A2L60X99 (1 0/ig) 

X b a I (lOOunit) ^Sr^a tr^/S^ 5 0 m i 

»U 2 3. 8 k bODNAffiit^^^^ W 
40 U «StSc»iii<J;5y/^&DNAS:|HlJRbfco -<£>D 
NAgrJt 0. 5 n g i: fl&i£(Z> 1 o x PSr-g-tf 6 4 b p CO 
DNAi^O. 005//g, ATP*5*U ? T4DNAy 
^f— t?«r-&tfRlCJR (ftjf&Sftl 6// 1) tT-t^ 
^-&fc 0 rix{c:5fflP*3RbfcTE 1 4 ju 1 SrJnx., 7 0 

m^&ltfro l/4*iC2 0 u n i t <£> 

Xb a I (*»«*2 0M) > ir/U^T-- 

y V^tdJ: <9^Cfc«tt^p A 2 L6 0X9 9£#Jfgfb 
fc 0 10/il ^«V^T^:Jii®DH 5 a 

50 Hte^L, »e>tbfcjg«te*fls:^fe^^^ KDNAt 
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[0 0 8 3] ffiAZtlfc 1 o x P<Djj&\&mmirZ>fc 
£u BgllltMlul 0>HB#?H{fcS:fTV\ KlCSffi* 

3 6 6*5<fctK5 0 3 b p. o£;&[n]«f A£*X 
3 9 8*3j:tf4 7 1b pCO$f>i-^£CSo * 

fc. a p a i tM i u i -ei^«F?HffcUfc»^ awt-r 

5^f^^#A^ttfc^6 6 0 b P> iS?^i^A^tl 
6 2 8 bp(0»rW4i:5 0 EcoNIirMl 

311b P> i»^r&Ji^l*AS*tfc»^ 3 4 3 b p« 
^tC5„ £ kl-. Hpa I^Sac I -Cl^flfJHfbL 
g W^i-^^rf^t- 1 oxP^l Ojf AS*T,fc» 
^3 9 7 bp. 2ojfA£*t&»£\ 46 1bpCD»rK- 

BWir-TS^lSlI- 1 o x P^loffA^ti/clW© 
^7^U f pA2L3L6 0 9 9 (IE! 5 ) SrBt#b^ 0 

[00841 © pAdex2L3 LCAw t 4>{148 
pAdexlCAwt (10/ig) Csp45I 

(4 0 u n i t) Sr&tpRJE^l 00/z 1 4>T?9J»fU 
&V>T\ ^EI^^BamHI (3 0un i t) . £ 
fjiCEcoRI ( 4 0 u n i t ) SrHBtfcSSiP Lfc 0 2 1 
k b^DNA»f>tSr-&£f^*W!9aiU 
<9^^5>DNA»fK*SrlEliRbfco **5, Cs P 451 
4oJ:U^E c o R I f£j;5§JI8ffci:2 1 k bCQB a mH I D 
NAW>i-SrlHliR-rs», fficoBfK-^aA-rs^SrBSCfc 

[0 0 8 5] pA2L3L6 0 9 9 (5 //g) Ba 
mH I ( 3 0 u n i t ) £r^tfR/S^ 5 0 /z 1 *T?§J»r 
Lfc«7x;-;U:^PPshW (1:1) ^LS^rSfe 
U TKS^rTET^^Lb^S ephadexG25(^l 
J:f9^/HtiSU^: 0 ElifcLfcDNABrtf 0 . 
^2 1kbOTNA|fK'0. ATP*3J:U*T 
4DNAy#— ifSr^tfElStt («»«18/i 1) * 
•C— iirfco 7 O'CTr 1 O^fdM v^rzx-<— 

[0 0 8 6] mh. • > • tT h n • ^j/-{r— v? 

htfe5«V^7^XL (S t r a t a g e n 

7:183-187, 1989) TfTo fc e 

[0 0 8 7] ^ty-Jr — v?^^Sjxfc=">^ S KS:*»BD 
H5 a (GibcoBRL) ^*SfeS-frfc 0 IP*>. 3 tfc 
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©Ap + (T>-lf->y >"gs2ra) *XA-h4:5ml(!!) 
A p + L B (pool) tttl^tb 1/2 0 01, 1/ 

2oi, i/2i, »d^*4:««u -m&mLti 0 

poolOminiprep DNA^iW • ISt^ 

m&zm^f'o =x2^—te%zkm3zZkm*> i- 5m 

1 <DAp* LBT\ — ifeig^U miniprepDN 

DNAtf>«at£rD r a I ^Wfd £ 9 flfef& Lfc 0 i^i:^ 
10 S^fifcffASfrfc^S 9 1 b p. mJjfa\~WA£fr 

fc#-&i. 4kb«it^i:5 0 rtb^<t 9 s^j^r-r 

^^7ir-/h^^^ KpAdex2L3 LCAwtSrftft 
[0 0 8 8] UttH 3 

(rfV^-f/^DNA-^ttieS^ (Ad 5 d 
1 X DN A — T P C jo J: "CP A d exlCANLacZ 
DNA-TPC) <Z)|B3H) 7f/!>^DNAtL 
Ttt. Ad 5 d 1 X (I. Saito et al. , J. Virology, 
vol. 54, 711-719 (1985))*fcliAdexlCANLa 
20 cZilV^fc, W8-84 5 8 9f^Sl4il2 
tT— 1 SUStTi-IEgc^^feT*, 7r;W/^DNA 
-*^S^frc7)^^fTo/c 0 fi&tbfcAd 5 d 1 
X&Sj^Ad exlCANLacZ DNA-TPC 

^l^Age IT2B$ri9»rU Sephadex 

[0 0 8 9] &3b\ DNA-TPCIiMPSifiaW 

30 frM L a> ft v & £ < »ff«l!B fc« O o 

1 0 Ro u x©«fSfciNH/B^&JKj3 0 0 si giS^DNA 
-TPC^rimfio — Suar^BtU **)JBB 
PB buf fer^lO/il *DX.fcft 1 1 
oNt^K (lOmg/ml) 00^X3 7^1 

o#mRj&£&xmffim&t:mfci^i£o y^/-/^m 

SrflfcBLfco Age I i^WDNA-TPC^COW&gliff 
buffer*. a^/I^«aat2:J:oT»V^c«. 
b- 8 0^{£#L/c o 

40 [0090] mv&m 4 

( 1 o x P#Afi*ftx.7ry V^tA** (A d 5 d IX 
2L3L^f;fj:Adex2L3LCANLacZ) <Dft 

M) ft*5. N L a c Z IJ^IIB L a c Zlfi^CN** 
CSV4 0<DS»ffV^/US:f**DUfct>^"efc5 e 

(D 1 0%FCS»ODMEtgSl/h2 9 3 *fflJfS<^> 6 
c rru 10c mv'-r— U#lftfflSt^o 

^ KpAd e x2L3LCAwt DN A<£> 8/igiA 
g e I "T?§J»fbfcAd 5 d 1 X D N A- T P C £ fcfi 
50 AgeIT«U:AdexlCANLacZ DN A 
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mt 9 -mmm mi e^m) u ^m^ws***** 

tfcU ^7^>^-b96?:3tt UB»- 10 

«*frJR • 1 0 OffiM&JR) t-. 5%FCS^iJDDME*ffl 
V\ #9x^at5 0. lmlT^tgt/Co »W 

0 c miy^ — U(D2 9 3 &fljf&£: 1/3 fojl^tS'/ x 

[oo9i]® 3-4Pii:8-io nm^. 

^KlSOja l<O10%FCSSSJlDDMES:Mfco 29 
3^^^T^fc^>¥-^(-*DX.^ 0 «?>f /i^j&SitJBb 
JNHIia^«Lfc!?3i/^5 7~2 0 & <Dm\C$Ltifc 0 ^ 

® 15-2 5 0 T?*rjj£fcM*T bfc 0 itKWS < fflUfi*; 

tt/»tdv^/i'frb\®tovitm&Wi^~~7&ffii omm 
m&mtRm. 5 0 0 0 r P m 1 o^m^m^x 

»e>*tfc±»*l»:9-f/U'^JK (first seed) t tt- 

[0 0 9 2]© 2 4ft^U—hlZ2 9 3iW/ia*fflS 
U 5%FCS-DME (0. 4ml/!)^) £ 1 #C 
9>T/^S9e1 0 /z 1 Sr j e:*T/'?ix2 ^/u^oSSJDbfco 
<E> SKJ3 HT?iWlia^^5E«bfcfe, l!>x;w*lft 

9 >r ^^«f^ « t mmzm&m&to t m^mx±m^ 

rtt^r2^^>f/W^^ (second seed) irbT-8 0 
^t^ffbfc, l>3i/KO^E«bfcJIW«a4r5 0 0 0 

DNA^atHl^o -t/l"<*y?\ZL\^ 4 0 0// 1 0>cell 
DNAfflTNE (50mM Tris-HCl pH7. 5, lOOmM NaCl, lOmM E 

DTA), 4 /z 1 OOproteinaseK (lOmg/ml) :fc5 JctM iz 1 CO 

10%SD5&JHIx.fc o 
[0 0 9 3]® 5 OWlfifBfellft:^ :7 m/ — 
. ^ u P^/l^tttt^Iek ^ a p /fr/l^J&fcfcj 2 UK o 

2 O /z g/m 1 -g-tp 5 0 m 1 ^TEI*lt -^(D 1 

5 n 1 zmm^^v h&&m+&mm<o*T*mtmm\z 

CGSrttP»*t*fc5Xh o I -C^JBfU K 
h<£>Xh o I«J»r£#i^ 1 5 cmWf^T 
^fp— ^^/Pt?— |ftBfit»iil*fTV\ — ^Srifcigfcb 
fc 0 X h o I KMfAbfc 1 o x PBB?{|rti^B»fiCfS^fc 
£<£>T\ 1 o x P#S2fli* AStufe^JBr^^ — v^r^i" 



(15) WM^F 1 0-4 9 7 3 

28 

s©T?a8*bfco 

[0 0 9 4] 511609 5 

(C r e»^aPW^©f^S) 

( 1 ) S f iMB<Z>#* 
S f (ATCCCRL 1711) fcfc, Grace' 

s igife (Gibcoli) C13 BactoTryp 
toseBroth (D i f c oft) &2%k 1 ? 
10 jfiLfllS: 1 0%SS*Dbfc»*B<t>, 26. 5° Cf«*L 
fc. Mi-JSWMMiEx-ce 1 1 40 0 (L 

/v) + -?frv\ h y ^»-S:ffiffliirf , iS^r 

^v>J: 5jcsS h^SrS-ro-CilBU&4r*|35Sbfeo 
[0 0 9 5] (2) /^an^/^DNA^iS 
V^77^^->3 Steffi l/^/^^P W/WDNA 
tt»^ffit?f**< , b a c Z*e^&»^&^£fc<Z>£ 
Lac Z«e^HS«ft-ei *gfS a u I T^WbTfiJK 

<, m^^^^^<om^mmm^x^ti (H7> 0 l 

a c Zlg^ $:IWA/«i^;^ A c R P 2 3 
1 a c Z (Lac Z Jtfi-?-*:^** 9 — ^)Tft 

l-S^. ^^-fetfdt (Dr. R. D. Possee, NERC Institu 
te of Virology, UK ) iS^^. 2-30©@ 

(200ml) ^5000Xg N 10 ^MiS^BI 
U W±g»2 5 0 0 0Xg N 60^^^Slb 
T^vy hSriaiRb, ft{c:r*b«:5 0%©^3»^ y> 
30 aVt^CO^ W;^^l/i/h^!)yU 1. 6ml 
(OTEiSt (pH8. 0) 0. Am\(0\ 

y s i s JIHIrfti? (10% sodium N-lauroyl sarcosinat 
e, ImM EDTA)S:SD*., 6 OTCT? 2 0^M*DjRibfco 
&JlflS3i^9A»JK [TE^Wf^ (pH8. 0) ^i- 
10 0/tg/ml^xf^A«] -C^tt5 
4%CsClHIiU 1 0 00 00Xgfl8MI 

^8tb^o mmvt. PH*«<o2*^^Kds»«>e>*b 

-5^^ W*tt>lEliRU ^"Cllft:^^^ 
40 r©»«W;^DNAS:S a u I TM£f^bTttiM£Jc 

[0 0 9 6] (3) Cr e»S^P^^^8 
CAG/n^ — % —(DP v—^yy^\iL\^C r e 51^^ 
^tfALf^t^ h^^^ K (#P^P8-8 4 5 8 9f 

iRb^o ^^-pAcYMl (J. Gen. Virol. 68, 1 
233-1250, 1987) ([U 6 ) £:Ec o RV^B amHI~C 

Kl enow»**ffl^t¥»ftU S&t^T/^y^ 
50 ^«L3S«:*fibfc®. fl»a!<oBf>i-i:«'&b. T 
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££>td\ r<Z>RlEjS}RS:«V^*»0JMl O 9« (AT 
CC53323)SrJgKte*Ufc 0 TVtT^y >- (1 0 0 fi g/ 
ml) *«*DUifeLB*^v— h^bM?ate«t*Sr*& 

(2) T«E«^^p^^DNA2 0 n g £ 
«S**MT8^ 1 fcLfc 0 -=E:ixic:SSB*t?2fflF*3R 
LfeVtfy^P^ls (Gibco tt) ^r^ftJbn^T^Mr*l 
5#IH»««, ikmmmWGrace' s Jgifc (Gibco f±) 
idg#&X.fc 1 x 1 0 6 ^@COS f *M&^««U»*L 
fc e 2 4«, ii»<7)l 0%FCSSS*D»»^tfcb 

e^#At»3l • AWft. *±tt (1 9 9 4) . 1 4 2 
-1501) 0 

[0097] (4) m&x-V4/i'*<Dmm 

h7^7x^i/ 3 ytT30^ lXl0 6 »Sf 
SMS*: 3 &mm<Oy s 4 y^CilU il^#^L/c 

o/cfJL 1 m 1 <Z>J»«ffi«r£ bldfiJlLfc 0 2 7U + 3 
~4 0ffligi^ 0. 0 1%=a-h7^yK»J:t; 
0. 04% X— g a 1 SrjaSJnbfcPBSSrl. 0ml 

JnA.rjfe6Lfc«, avv/9-^4r**tr9 y — eft* 

P-fV ^^at^f^7 P 7-^^ s ^< jS 
L, Mftl^n-yAcCANCreW: (0 

7) 0 

[0 0 9 8] (5) IM/^an^;^AcCAN 
C r e ©*1B8 

WhUW/WAcCANC r e ^r»:^{C^<>--/UT 

L?c (10 7 -10' pfu/ml) 0 JSfcM. ^ife^JS (2) 

AN C r e4r««Lfc 0 HPfe. fttft*. »>f ^«Jfc», 
2~30©»i«*5OOOXg, 1 O^BHiS'il^llt 

u ^^±i^2 5ooox g , 6o»raa^«tt 

ffirft (pH8. o) fcSHBLfco c:^^-r/i-^^(i4 < C 

[0 0 9 9] HifeM 6 

(e 2 Aife^^^rf / »>>r/^of^»t«3S 
mm) js^^rfy M/^Ad e x 2 l 3 lcan 

Lac ZfeittFC r e u /Is* A c CAN 

C r e «:J£;fc,-P;h,mo i = 1 0*3*0*1 0 0t*2 9 3ft 

p ?>f /^A c CANC r e^IttSNC r e ft N 
La cZ^» SV4 0^fT^t/^Cr 



(16) WHWl 0-4 9 7 3 

30 

N5E«idf*J)Dbfct>Ot?S>So 4 0 e^iBBIiaSrlHllRL, 
/c®« (E2Alfi^S:ttf) ^tmjSixfcflKgS;^ 

f^Ad e x d 1 2 3 CAN Lac Z<D±f$%&i<Djjfe 
[0100] S m a I JHffc 

Sma IJHft^ft, ^/V««*»Lfc*S*, 1 oxPT? 

Bfcfetbfco c^yKtAdex2L3LCANLa 
10 c joJ:t^Ad e x d 1 2 3 C AN L a c Ztd&l^T 
*iILTjl,k;h,S4. 4 5 k h<Ds<ls Y <&Wi£ (DticMtti* 
EMXLfcjBlfe&TTV ^74^^^(Omi 0%^Ad 
e x d 1 2 3 CANL a c ZTfc5cfc*^ofc 0 
[0101] ^ife^J 7 

(L a c ZJS^a d W^A c C AL a c Z (C 
AG/p^-^-MT) ©WW2 9 3»^ 
»A) 

(1) /^^n^^/^DNA^H 
^ffi«5 (2) i:»*STv^^PW;^DNA 
20 SrBljaLfeo 

[0 10 2] (2) ffl^^^PW/^AcCAL 
a c Z £>f£K 

CAG/n^^-©^ P—^^^^fii-L a c Zf^ 
f«rffAlfc*t:y h^^^ K pAdexl CALacZ (4$M^p 
8-8 4 5 8 9 ^Pmel T?iH{fc L*^ 3 - — S> 

h*#trt0rJt*[0WXL^ — pAcYMl (J. Gen. Vi 

rol. 68, 1233-1250, 1987) (H6) E c oRVirB 
amHKlBftU # V ^ K V XDy"* — ««Sr 

1 e n o w»**fflV^¥»ftU ^i-T 

30 /M/y ^-x^t^—* wm<omnt& 

-a* L % T4y#-f (SiBJS) *ffll^Ty 
fTo/c 0 £<btd\ :^«M^T*MJM10 
9t* (ATCC53323)£Ji£«tel&L/Co 7^!)V (10 
0/ig/ml) SrjaaiPLfcLB*^u— hi5»fe^Klte 
&J#£r&v\ |^/7^Um o ^7^U* 
1/igi (1) ^»fcI«tt/^aP?^/MDNA2 
0 n g T 8 m 1 id L/c 0 ^rtb(d^SA-e 

2fflF**RLfcy zK^^V (Gibco ft) SrVMSHxiT 
iltl 5#HJBM1SL jfrmM^DCDGrace' s (Gi 

40 bco tt> ^H^^x.fci x i o*m(os f *ms— bml 

*»*Lfc 0 2 4«fM«. ii»<^l 0%FCSjSS»D««6id 
3£t&Lfc 0 [g7fC*5^TC r eite^^^t^L a c 

[0 10 3] (3) a**.9^/u^<DjSSU 

(4) tl^«(0^jfe-r\ WfbLfc^n-^Ac 
CAL a c Z&»fco 

[0 10 4] (4) UcZJSS^^aP^^/^Ac CA 
LacZ<Z)2 9 3 <£>® A 

9 6^l/-M^2 9 3aM^^, 1 9^/W*>fcf9*5 
50 1 0 5 lWJ!atd/^ofc^T*UcZ5SS.^^r3.i3 i>^/^a 



(17) 



WHl^Pl 0-4 9 7 3 
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c CAL a c Z£r moi U 10, 1 00, 5 0 01^5 

2PWy^a^-Mfci, x-gal^^tTo^ 0 m 

m o i 1 1 

(%) 3 4 

[0 10 5] 

t^riia^ g^jcoffi^x.r^y 9-Y/^o5>i», 

[0 10 6] 
[EW*] 

K^JS-^ : 1 
E5B<Z>fti* : 3 4 

gS?"J 

ATAACTTCGT ATAGCATACA TTATAOGAAG 
[0107] : 2 

E^J^fiS : 2 7 
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10 0 
10 0 



5 0 0 
10 0 



585 

h/Kn : 
E?9<Z>|ISI : Genomic DNA 
10 Wtf-fex-f #^KyiJ : NO 
TV^HrV;* : NO 
iSffi : *:»(S7r-i^P 1 DNA 



CGATTTAAAT CGATTGTCGA CTCG0GA 

[0108] n&m^ : 3 

E^fiS : 3 6 



ATCGATTCTA GACTAGTTTA ATTAATTTAA 
[0109] E#I#-& : 4 
E?0£>ft§ : 5 2 

e#i<z>S! : mm 

E#I<Z>«lK : m<Dm%£ (—^Genomic DNA %S&&M<D 

CGAACGCGTA TAACTTCGTA TAGCATACAT 
[01 10] E9U## : 5 
gfi£lJcDfi£ : 1 1 9 

E9u<z>aL : mm 
m<DW : 

Sm<DmM : m<Omm (-gflGenomic DNA Sr#t?ffifttf> 

ga^ij 

CATGTAATTT AAATCTCGAG ATAACTTCGT 
ATTTAAATGT AAAAATAATG TACTAGAGAC 

[0111] e?o#-s§- : 6 

Em<D£:£ : 1 1 5 



TTAT 34 

itmm<Dwm : m&mm (^^mi^dna) 

/^^/Ki?7"^^7^gB^J : YES 

20 ryfi?y^ : NO 
E?9©4*« 

* Lfc^ffi : S 

27 

*E«<0««:<feo«Bfc (^*S*tfcffiS©DNA) 
W sK-fe-f"^ ^7/^5(1 : Y E S 

ryfty^ : no 
ejoow* 

«f*«:»^bfc*«fe : S 

ATCGAT 36 
❖ DNA) 

✓n-T =^ir t 1 fJJ^SM : Y E S 
7yfty7 : NO 

: *lf77-^P 1 DNA 
E#I<Z>**« 

♦ «N»Sr*^Ufc*tt : S 

TATACGAAGT TATCTCGAGT CG 52 
DNA) 

/tfir 7^ >f fj/l^M : Y E S 
: NO 

: xmmyy-^p 1 dna 



ATAATGTATG CTATACGAAG TTATACGCGT 
ACTTTCAATA AAGGCAAATG CTTTTATTT 

mm<om mm 
so m<om. : — *« 



60 
119 



(18) WffflW^ 1 0-4 9 7 3 

33 34 
btffni/— : Big{<£ * 7yfi?y^ : NO 

m&l<Z>mm : (-gtfGenoraic DNA &-g*irt£R0> : *Ji§@S :7 T ~ P 1 D N A 

DNA) S5>J^W« 
^^■fe^-Y^/HE^J : YES * «P«Sr»^U^Jfe : S 

GTACACTCTC GGGTGATTAT TTACCCCCAC CCTTGCCGTC TGCGCCGATT TAAATCTCGA 60 
GATAACTTCG TATAATGTAT GCTATACGAA GTTATACGCG TATTTAAATC CGTTT 115 

[Hffitf>ffil£*Stt9il ^ [0 5] 0 5tt\ 7*7*% KpA2L3L609 9 <Dffi 

[BUHlft ^U'pAdexlcwClM^ 3fiS:*i-«ifcia , T?*>So 
-r«^HIT*fc6 0 10 [06] H6fiJ\ KpAcYMKDlM^f 

[H2 1 H2fi % ^U'pAdexlCAw t COfitjg ®t&MX+h& Q 

*^i"*jg:ia-ea>So [87] 0714, h7^7r^^-^«Ha 



[B3] 03lfc zf?*^ Kp A 6 0X9 9 ©«jS*^ 
[g4] 0 4f3\ ^^^^ KpA2L6 0X9 9 <^fl|3g 



So 



ma 



13] 



Clal. SwaL ClaI,Sal I, Nru I 
BamHI | BamHI BsrGI Xbal Xbol 

1 E2 



Ap 1 



AE1A-E1B AE3 
pAdexlcw 



^ ACO COS 



o 




BamHI BsrGI Xbal 
I E2 I 



pA6 0X9 9 




[04] 



BamHI 



AP 




BsrGI Xbal Xbal 



AE1A;EtB AE3 
pAdexlCAwt 



A r-~i cos 



#16 kb 



EcoRI 



BamHI Xbal 



loxP 



-EFT 



Ap f (f PA2L60X9 9 




[B5] 



EcoRI 



BamHI 



E2 



loxP LoxP 

Ap r {( pA2L3L6099 



(19) 



IftfflW^l 0-4 9 7 3 



me) 




(20) 
[0 7] 



feffl^l 0-497 




(51) Int. CI. 6 

C 1 2 R 1:91) 

(72)*W# 5jS * 

JtCKffii8«|Ztt* *2TI 37#15-412-^ 



<72)#9J# fitft »JI 

m^fP*^ IE* ffl OJ 4 T E 2 1 #22 - 1 1 3^r 



